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Safe Harbor Statement

The following is intended to outline our general product direction. It is intended for
information purposes only, and may not be incorporated into any contract. It is not a
commitment to deliver any material, code, or functionality, and should not be relied upon
in making purchasing decisions. The development, release, and timing of any features or
functionality described for Oracle’s products remains at the sole discretion of Oracle.
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 128/\A A F D HR—k
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* CONTAINERSE> D #1735
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1287\ A R B F D Y7 —k(1/2)

Al FRA128/81 K
~REB.NWTLAB. Ea—Z . /\yr—I8,. 7OV —Iv 4, et
— compatible >= 12.2.0[ZTHX
— compatible <= 12.1.0TI&., ’EFXEY30/ N 1+

- DBMS_STANDARD.ORA_MAX_NAME_LEN_SUPPORTEDHT#RE /0

EXEC DBMS OUTPUT.PUT LINE (ORA MAX NAME LEN SUPPORTED) ;
128
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1287\ A R B F D H7R—F(2/2)

[ 35/34F 19.9
SQL> create table VERY VERY VERY VERY LONG TABLE NAME '
2 ( VERY _VERY VERY VERY LONG COLUMN NAME varchar2(10) not null);
KBER SN E LT,
SQL> desc VERY VERY VERY VERY LONG TABLE NAME
A Hi NULL? i
VERY VERY VERY VERY LONG COLUMN NAME NOT NULL VARCHAR2 (10)

[ 12.2 LLEI]
SQL> create table VERY VERY VERY VERY LONG TABLE NAME ;]

2 ( VERY VERY VERY VERY LONG COLUMN NAME varchar2(10) not null);
create table VERY VERY VERY VERY LONG TABLE NAME
*
TITTIS—FELELT . :
ORA-00972: EBFIFMNERIEFET,
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TO_BLOB, TO_CHAR, TO_CLOBT7>%7<,32(1/2) @
33k

» TO_BLOB: BFILE/M5BLOB~ D ZE 4 A

=0.0 C JSONT—%4%BLOBIZ
— TO BLOB @@; ,®., NI b =@ F

J
e TO_CHAR: BLOB, BFILEAY5VARCHAR2 D Z A %
—| TO_CHAR v. M L)@-)
(biob)
 TO_CLOB: BLOB, BFILEA i5VARCHAR2 A (D 2 4
— TO CLOB :J ' . “. rm . -fﬂlrﬂE_f!’F'E ‘ '| )@_)
(blob)
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TO BLOB, TO CHAR, TO CLOBZ7>%4,3>(2/2)
=474
* BLOBDH HFFZHAHKIZE L

SQL> select po _document from j purchaseorder where id =
'3D7746ADB3122DAAEO053D397B90A2909"' ;

PO_DOCUMENT

TB22504F4E756D626572223A393939392C225265666572656E6365223A225048414C4C2D32303134
31303138222C22526571756573746F72223A2250657465722048616C6C222C2255736572223A2250

SQL> select to_clob(po_document) from j purchaseorder where id =
'3D7746ADB3122DAAEOS53D397B90A2909"' ;

TO CLOB (PO_DOCUMENT)

{"PONumber" :9999, "Reference" : "PHALL-20141018", "Requestor":"P
eter Hall","User":"P

ORACLE’
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CONTAINERSE MDD FTE% @

c VILFTFURRETO.,. COBE=IEXT7Ir—a3r-aT+mhHm
CONTAINERSH)Z{E /=& FEI(ZT. {FPDBTEITINSSQALNDEVFE E
A5,

—)@-)I CONTAINERS -)@-)l DEFAULT_PDB_HINT (= )o(" )o(hint o o) (1)

SELECT /*+ CONTAINERS (DEFAULT_PDB_HINT='NO_PARALLEL') *x /
(CASE WHEN COUNT (*) < 10000
THEN 'Less than 10,000’
ELSE '10,000 or more' END) "Number of Tables"
FROM CONTAINERS (DBA_TABLES) ;
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KEXa A k- X7 ELTDOracle Database
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Oracle 12c JSON FFxa AR +T
NoSQLTD LU T ILISBH

Oracle Database 12c¢

ul '. "
B A
T €s2=> @i

SODA APIZ{$ FH Oracle DatabaselZ& 5 sQLZ{EALT-
Li=77 )47 — JISONKFa A RD JSONKEa A +D
A REFELEHE LiR—T 42T ERFT
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Oracle 12c JSSONKFF AR +T
IVA—TFSLX-HISADT—LEE

Oracle Database 12c¢

a1l '. =
a @
AN €=saL=) ll.

SODA APIZ{$ FH Oracle DatabaselZ& 5 sQLZ{EALT-
Li=77 )47 — JISONKFFa2 AV D JSONKF AV D
A BF RELEHE Lik—T42 T &R HT
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Oracle 12c JSON R a A =X +T
SQLD T R THOEEEH (EHAIEE

Oracle Database 12c¢

m-
A
e> i

SODA APIZ{$ FH Oracle DatabaselZ& 5 sQLZ{EALT-
Li=7 )5 — JSONFF2 A2 RD JISONRFaAURD
AV B REFELEHE LiR—T 42T ERFT
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MITL-7=—217I)LDIR{L
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WL 7LD

*12.1E T

—Oracle XML DBEIFEEBEBHARIZCAENDVEDNE
— ZEVIIER 39 Oracle DatabaseMJSON

© 12.2M\5
— JSON Developer Guide
—$5200R—2
— http://docs.oracle.com/database/122/ADJSN/toc.htm
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JISONAZ LDT—HE D HE 42

« VARCHAR2(4000), VARCHAR2(32767), BLOB, CLOBD E NI E{EAT B,
— JSONIZNEFTD4IZUTF-8E L TAULEEAE 1T,

— T—AR=ZADFTwT93 -ty HAL2UTFSMDIHFE . VARCHAR2IZTRFT XT3y hE
A FEE LAY,

— ExadataTlE. —ZFDISOND BN AL — - ILTITHNDAD TINTA—I AN M LT S,

* VARCHAR2IZUR FE 575UV i5 & [XBLOBANCLOB, BLOBA HER SN TLVS,
— CLOBD I aA—T AT IFUCS2IED T, UTF-8TI/NA DX FE2INNTIRET S, TIENBLELY,
— X595 YRDALZ2UTFS TN T —AR—ZADIHE A . CLOBTRET HEX w3042 -y A
Thhs,
— RIVERDFRIZ"LOB (column_name) STORE AS (CACHE)"Z38E 9 5.

— SecureFiles LOBZ{E 9 %, F£1=. Advanced CompressionZA 732k BHMedium CompressionZ{T
Do

— BLOBIZKARTFEDIZ Eto_clob() - |7, rawtohex() - REFEWVLSTZNIEBEZMNA DAL EHY,

ORACLE’

Copyright © 2016, Oracle and/or its affiliates. All rights reserved. | 19



JSONEEE ) F 75 Frkge
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JSONBEE D F 77Tt sE

* JSON/NR R D LR

« BNy hREEDESNT VAL

- T—ARHAk

* JISONT—ARZ4 9 SR

« FLULWPL/SQUA T oIk 24T

* JSONRZR ZE 5| DH#EaETR1E

* JSON_TABLEIZ&AE1—FF

- JSONRAEF|ZF—&Lt=/N\—Tc> a1k

* PL/SQLERIAA T 7930 ELTDISONBEEL
* JSON_VALUE&ISON_TABLETHO#FHLUWLWRERY B it
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JSONFR R HEBED 5R1E
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SQLIZKABISONT—FDREILVEHE
- BEZELShE

select j.PO_DOCUMENT
from J_PURCHASEORDER j
where j.PO_DOCUMENT.PONumber = 1600

* JSONNNRARZFFALE-EELZHEEHLE

select JSON_VALUE(PO_DOCUMENT, 'S.Lineltems[0].Part.UnitPrice’ returning NUMBER(5,3))
from J_PURCHASEORDER p
where JSON_VALUE(PO_DOCUMENT, 'S.PONumber' returning NUMBER(10)) = 1600

—SQL2017¢E L TR ESNT=3EITEER

ORACLE’
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JSON/NR T D H5i5R(1/4)

4 IVBEEFDEM
SELECT po document FROM j purchaseorder WHERE
json_exists (po_document, '$?(@.User == "AKHOO" && Q@.LinelItems.Quantity > 8)');
/ f
ZH5—{ED
Al
(cond) I—T1t ==
condl && cond? iRIEFE 1=
condl || cond2  FHIEFO <
| cond B5E <=
exists(@ path )  JSON/NR I EE4ih -
>
ORACI_GF Copyright © 2016, Oracle and/or its affiliates. All rights reserved. | 24




JSON/NR X D HL5E(2/4)
PASSINGRIZ{EFAL-ZEHD /N1 F, existsl

select j.PO_DOCUMENT.PONumber
from J_PURCHASEORDER j

select j.PO_DOCUMENT where JSON_EXISTS(
i PO_DOCUMENT,
from J_PURCHASEORDER j 'S?(@.User == SUSER && exists(
where JSON_EXISTS( @.Lineltems?(
PO_DOCUMENT, @.Part.UPCCode == SUPC
'$?(@.PONumber == SPO_NUMBER)' &&

@.Quantity > SQUANTITY

passing 1600 as "PO_NUMBER" )

) )
/ )

passing 'AKHOO' as "USER", 43396087798 as "UPC", 8 as "QUANTITY"
)

/

* PASSINGAE]IZLY  ISONNARZEEHEL T/NA U FERZF|FH [ EE
e existsB) IZERFIANDA T OO ZFEIZF| A gE

ORACLE’
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JSON/NAH DYi5R (3/4)
TAT L AIYR

lower()Z{¥2D

select count(*) from j_purchaseorder

where json_exists(po_document, 'S?(@.Requestor.lower() == "trenna rajs")");

upper()z-{=>
select count(*) from j_purchaseorder

where json_exists(po_document, 'S?(@.Requestor.upper() == "TRENNA RAJS")');

length()Z-{%5

select count(*) from j_purchaseorder
where json_exists(po_document, 'S?(@.Requestor.length() >= 1)");

ORACLE
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JSON/ AR D HiL5E(4/4)
JISONZ AT L AYyR—&

ISON 7AT L= AJyk

number() BHA~DZEH, SQLONUMBEREE,
timestamp() SQLODDATE~NZE 2, ISO8601NEX THDH L,
length() XFIDRS,

lower() INX R EE

upper() RXFIZEH,

string|() B IE

double() FEN NN DZEHE, SQLOBINARY_DOUBLEFE 2,
abs|() #axHiE . SQLBEE D ABS() &R L ENE,

floor() IYHE T, SQLEAIDFLOOR()ERILENE,
ceiling() Y LT, sQLEA# D CEIL() ERILBIE,

ORACLE’
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B Ry R EOERSI T Y1 R @
s LI TDEOG. BT O RZTEO Y REREITX I

select po.po_document.Lineltems[*] from j_purchaseorder po;
LineltemsZ2ZR MDY N T

select po.po_document.Lineltems from j_purchaseorder po;

ERL

select po.po_document.Lineltems[0] from j_purchaseorder po;

LineltemsDEx D E X

select po.po_document.Lineltems[0 to 1].ltemNumber from j_purchaseorder po;

1B &2F H DLineltems|ZE £ HltemNumber

ORACLE’
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JISONRFX AV RD R

T—3HAF

ORACLE’
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T—3-TA4(1/7) @

JISONF AV DR

» AT —HDER: ISONFF AV CDER AL,
AEXF—VIBEEHRZTERT S,
—JISONFRZREREIZDVWTHETZEIEFT L. xKIE. &
g_\ﬁ HIRER R AS5—{EHISON nullD 7 ELHEE
B

E{E Rk
— {285
—Ea—
* JSONEZF|IZDUNTIXIEEERRIEZETTD,
—JSONKFF 1AV LDIEEELR—F
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T—RHAK(2/7)

dbms json. o
w; _J Ea

create_view() sQL> desc MOVIE_TICKETS_VIEW

O create_view_on_path() | name Type
ISONZE L F :
BOOKING_ID RAW(16)
QL= desc MOVIE_TICKETS > BOOKING_TIME TIMESTAMP(6)
Name Type BOOKING_DETAILS VARCHAR2(4000)
BOOKING_DETAILSSMovie VARCHAR2(16)

BOOKING_ID RAW(16) BOOKING_DETAILSSTheater VARCHAR2(16)

BOOKING_TIME TIMESTAMP(6) sat>

BOOKING_DETAILS VARCHAR2(4000) dbms_json. ﬁ*ﬁ J iE;J

sqL> add_virtual| calumns() <2710 [
SQL> desc MOVIE_TICKETS
L Name Type
// =\ =1 9 j‘f{ F‘ ) BOOKING_ID RAW(16)

{/ ) T BOOKING_TIME TIMESTAMP(6)
::%%\;ift;lrz”ljs’:c:l:/lvgf{lin' E"O'path"'"s Movie","type":"string","o:length":16} BOOKING_DETAILS YARCHAR2(2000)
”StartTimé": ”2016-63- {"o;path";"S:Ticket",'"type":."object"’,"o':Iength".:16}’, BOOKING_DETAILSSMovie VARCHAR2(16)

02T19:30:00”, - {"o:path":"S.Ticket.Adults","type":"number","o:length":1}, BOOKING_DETAILSSTheater VARCHAR2(16)
“Tickets”: { {"o:path":"S.Theater","type":"string","o:length":8}, sqQL>
\ “Adults”: 2 {"o:path":"S.StartTime","type":"string","o:length":32}
\ } ]
N . . . . . . .
json_dataguide(), json_hierdataguide(), dbms_json.get_index_dataguide()...
ORACI_GF Copyright © 2016, Oracle and/or its affiliates. All rights reserved. | 3 1




T—2HAK(3/7)
7_:—973’“:0)5:5‘2

HARK - 75 vk

HARK - &

JSONFREZFE select dbms_json.get_index_dataguide( select dboms_json.get_index_dataguide(
ZF5lHY ‘T, ISONATL’, DBMS_JSON.FORMAT FLAT  ‘ZF’, JSONAT LY,

) from dual; DBMS _JSON.FORMAT_HIERARCHICAL
) from dual;
JSONFRFE  select json_dataguide(JSONAT L) from & select json_heirdataguide(JSONAS L) from 3R

FEI4L

c T—RAARIZRIELIZJISONBRZ RS A HHEISONT—FNEHFHIZEHKLT, T—

B-HAHEFHFEND,

— ALL/DBA/USER_JSON_DATAGUIDESAH\5

B

c TRERRESIDMENZLY, FEIRED ‘“,E

ORACLE’

BENE(Z. BB BLDIT7o 3 EFERAT 5,
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T2 AF(4/7)
ERENLT—5-HAK

[ {

{ "type": "object",
"o:path": "$.User", "properties": {
"type": "string", "User": {
"o:length": 8 "type": "string",

}, "o:length": 8,

{ "o:preferred column name": "User"
"o:path": "$.PONumber", },
"type": "number", "PONumber": {
"o:length": 8 "type": "number",

}, "o:length": 8,

{ "o:preferred column name": "PONumber"
"o:path": "$.LineItems", },
"type": "array", "LineItems": ({
"o:length": 1024 "type": "array",

ORACLE’
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T3 HAF(5/7)

MEteaLT—2-HMF

- JISONRZRZREI D ETEEFT 5,
DBMS_STATS.GATHER_INDEX_STATS(
OWNNAME => ‘AFx—<T 4’
INDNAME => ISONIRZEZE 5|4,
ESTIMATE_PERCENT => 100);

« T—RHARESHET 5,

SELECT DATAGUIDE FROM
ALL/DBA/USER_JSON_DATAGUIDES

ORACLE’

"o:path" : "$.User",
"type" : "string",
"o:length" : 8,

sssss
"o:frequency" : 100,
"o:low_value" : "DLEE",

"o:length" : 8,
"o:preferred column name"
"o:frequency" : 100,
"o:low_value" : "1"

4
"o:high value" : "10000",
"o:num nulls" : O,

b,

"o:preferred column name" :

"o:high value" : "VPATABAL",

"o:num nulls" : O,

"o:last _analyzed" : "2016-09-27T09:54:23"
}I
{

"o:path" : "$.PONumber",

"type" : "number",

: "PO_DOCUMENTS$PONumber",

"o:last_analyzed" : "2016-09-27T09:54:23"

"PO_DOCUMENTSU

Copyright © 2016, Oracle and/or its affiliates. All rights reserved.
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T—R-HAK(6/7)
Ea—F =X EHNDEM

Ea1—

{*85

T—H3-HA4KELT DBMS_JSON.CREATE_VIEW_ON_PATH( DBMS_JSON.ADD_VIRTUAL_COLUMNS (

JSONRZRR5|ZTS
Bz

T—RHAK%5]
#MELTES
(T—RHARILR
B ThHbdIL)

viewname VARCHAR?2,
tablename VARCHAR?2,
jcolname VARCHAR?2,
path VARCHAR?2,

tablename IN VARCHAR?2,
jcolname IN VARCHAR?2,
frequency NUMBER DEFAULT O,
hidden BOOLEAN DEFAULT FALSE);

frequency NUMBER DEFAULT 0);

DBMS_JSON.CREATE_VIEW (
viewname VARCHAR?2,
tablename VARCHAR?2,
jcolname VARCHAR?2,
dataguide CLOB);

DBMS _JSON.ADD_VIRTUAL _COLUMNS (
tablename IN VARCHAR?2,

jcolname IN VARCHAR?2,

dataguide IN CLOB);

ORACLE’
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> 54K i

Bl #I=DVT

* viewname - {Ef 9 HE 12— DA HI]
* tablename - ISONAS LZEL T4
* jcolname - JISONAS L4

* path — JISON AR (ERR T 2 HT LDIRY:AHIZ{E )

* frequency — JISONKF a2 AV M ZHIRL TWSEIGIZEWLWLTOI0)LA
—0EZE T, HIZIF20THNIL, ERF AU T20%U EEENDIEE,

* hidden - IERTHET S
- dataguide - T—3 Ak

ORACLE’




JL—33F )L T—A3ADBISONT—FE R

ORACLE’
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JSONT —3Z 49 SR (1/4) %

c SQLEBELLTEEIN=D79 3 DE R
— JSON_ARRAY, JSON_OBJECT, JSON_ARRAYAGGE K TXISON_OBJECTAGG

— ANFTI7IaVERUHTEICLY . EHISONR R A D AR H AT EE
« SQLY T —IZ KSR EIFISONF F A D &R
~XFHELTEEDLHLESHEITELS, ISONEXDEHEWEHERR
s INTA—T 2 ADMA L

— P —/N\—fl| TISONF F 2 AEERTHIEITKY . 54T —/IN—RDS
DR YT EHIR

ORACLE’




JSONT —3Z £ T B (2/4)

json_array - 5| ZECHDEREL T, JISONESHIZ4ERK

SQL> select JSON_ARRAY (EMPLOYEE ID, FIRST NAME, LAST NAME) JSON
2 from HR.EMPLOYEES
3 where EMPLOYEE ID = 100;

[ loo , "Steven" , "King" ]

SQL>

ISONERFI L. FNFNDEIHHD, ODEDDDTFTATLEZEL,
BRHIZ(X, BB N TATLEESL ZENTES,

ORACLE
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JSONT —3Z 49 HREER(3/4)

json_object — F—/\1)2—RT7ZEEL. JISONA Tz HMERL

SQL> select JSON_OBJECT('Id' is EMPLOYEE_ID, 'FirstName' is FIRST_NAME,
2 'LastName' is LAST NAME) JSON

3 from HR.EMPLOYEES

4 where EMPLOYEE_ID = 100;

JSON

{ "Id" : 100 , "FirstName" : "Steven" , "LastName" : "King" }

SQL>

JISONA Tz O FNFNDFIEET— - /\) 12— RF7ELTELD,

ORACLE
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JSONT —3Z 4T SRR (4/4)

json_arrayagg - {EELT-{EZUEDDESIEL TR

DEPT WITH EMPLOYEES
select JSON OBJECT( e e -
'departmentId' is d.DEPARTMENT_ ID, {
'name' is d. DEPARTMENT NAME, "departmentId": p
'employees' is ( "name" : "Executive",
select JSON_ARRAYAGG ( "employees": [
JSON_OBJECT ( {
'employeeld' is EMPLOYEE ID, "employeeId": e
'firstName' is FIRST NAME, "firstName": "Steven",
'lastName' is LAST NAME, "lastName": "King",
'emailAddress' is EMAIL "emailAddress": "SKING"
) b, A
) "employeeId": ,
from HR.EMPLOYEES e "firstName": "Neena",
where e. DEPARTMENT_ ID = d. DEPARTMENT_ID "lastName": "Kochhar",
) "emailAddress": "NKOCHHAR"
) DEPT WITH EMPLOYEES b,
from HR.DEPARTMENTS d "employeeId": ;
where DEPARTMENT NAME = '~ ccuiive'; "firstName": "Lex",
"lastName": "De Haan",
AN\S " 3 w. n "
JSO N @E 5'] %]\h?[ LT" _Ij_j OI I) h\ b } emailAddress": "LDEHAAN
1
T 5 )

ORACLE
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JISONRHX A RDIRE

ORACLE’
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FHLULWPL/SQLA T oI 2A4T(1/3) @
BMENF=-A TSRS

c RDTYFMILISONA Tz IOMEERLT . Ff=Id. AE ETISONA T
IO ERET HAI=OIZFEFE

JSON_ELEMENT _T—JSON_OBJECT T, JSON_ARRAY_T, JSON_SCALAR_ T R—/\—%2A T,

JSON_OBIJECT_T
— JSONA TPz ORDEAT . AT ODERDEM. BIRRIZZDEZATDARE XX L TEE,

JSON_ARRAY_T
— JSONEEHIDRA T, BRHIDERDEM. HIRIZZDZATDA A2 XX L TEE,

JSON_SCALAR_T
— ISOND AN —IEF R,

JSON_KEY_LIST
— VARRAY(32767) OF VARCHAR2(4000) — JSON_OBJECT T(MDGET _KEYSO:RYEDE L TR,

ORACLE’
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FHLULWPL/SQLA T oIk 24T(2/3) %
FHEAYYR
* parse()

— JISONT—AZFRELTWAERT=(THS LIS, JSON_ELEMENT TAIT Oz HRERYH T,

* is_Array(), is_Object(), is_String() ,etc.
—F—E-XTD EQOBEZHERT D,

* get, put
— X — B RTDEZ. AT VMERITERIELTTIERT S,

* get String, get Number:
— X —ERTDEZ. ANT—EELTTVERT S,

* stringify, to_string
— PL/SQLISONT —3ZTFARKRIZET,

ORACLE’
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ZHLULIPL/SQLA T o832 4T(3/3)
A TSSO BT DIE B

E{TRIYTh:
declare

JSONZ /S—RXLTISON_ELEMENT_T
DAVARIY AT R

je Json _element t;
jo Json _object t;

|

begin
Je :=

json _element t.parse('{"name":"Radio controlled plane"}');
if (je.is _object) then

N . . . _ JISONA Tz HORELTIEET 518
Jo := treat(je as json _object t) € |Z. JSON_OBJECT_TIZ¥F+ R
jo.put('price', 149.99);

~N

J

{"name" :"Radio controlled plane", "price":149.99}

end if; =
: . : , FT—-N\Ya—-R7&LT
dbms output.put line(Jje.to_string); t“orice”: 149,991 B
end; y
/
EITHER:

ORACLE’
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JISONEEILNEHBD/NTA—T 2 RX[AE

ORACLE’
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JSONFRZ Z 5| DH#ERESR1E (1/4) %
JISONBRE RS ZERLT Sk

c 122 THRERERSIZERMRT ST RANMENM

CREATE SEARCH INDEX po search idx ON j purchaseorder (po_document) FOR JSON;

s BMERERS|IDZEIKRILOracle TextZTE5| T12.1EZEHLLLVAY, 12.1(:’(1’!5,5‘2
L-# % 5|IXFOv L T. CREATE SEARCH INDEXIZ CEYERLA HELE .

« #{E. Bt BRIz DWWV CEHEIEEMNAEE
c IN—T 4 aVRIZDNTEHE. BERSIDIER DA A HE

ORACLE’




JISONFRZE R | DHEEETRIE (2/4)

REIHYVELRE ORITEHE

select count(*) from j purchaseorder po

« EITETE - RDIILAT v

| O | SELECT STATEMENT | | 1 | 1994 | 855 (1)| 00:00:01]

ORACLE’
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JSONFR R Z 5| DH#ERETR1E (3/4)
JSONIRFRERE5IHY

* JSONRR R 5| DYERK

CREATE SEARCH INDEX po_search idx ON j purchaseorder (po_document) FOR JSON;

» RITETIE - ISONIRZR R 5| = F - BUEZ R

| Id | Operation | Name | Rows | Bytes | Cost (%CPU)| Time |
| 0O | SELECT STATEMENT | | 1 | 2006 | 4 (0)|] 00:00:01]|
| 1 | SORT AGGREGATE | | 1 | 2006 | | |
|* 2 | DOMAIN INDEX | PO_SEARCH_IDX | 5 | 10030 | 4 (0)] 00:00:01|

ORACLE’
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JSONIRZR R 5| D #EFERE (4/4)

JSON_VALUEZ{E->1-07>9> 3> %5 1HY

* JSON VALUEZ{E->T=D07>9L 3 FF| D1ER

create index po number idx on j purchaseorder (json_ value (po_document, '$.PONumber'
returning number error on error)) ;

» RITETE - 72003V R5|ZBEER

| Id | Operation | Name | Rows | Bytes | Cost (%CPU)| Time |
| 0O | SELECT STATEMENT | | 1 | 13 | 2 (0)|] 00:00:01]|
| 1 | SORT AGGREGATE | | 1 | 13 | | |
|* 2 | INDEX RANGE SCAN | PO_NUMBER IDX | 500 | 6500 | 2 (0)|] 00:00:01]|

i) error on error CAERL =R 5| D AR RBFIZFEHINT-,

Copyright © 2016, Oracle and/or its affiliates. All rights reserved. |
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JSON TABLEIZKAE1—F &
TFYFSARREa— L THIER T

CREATE MATERIALIZED VIEW j purchaseorder materialized view
BUILD IMMEDIATE
REFRESH FAST ON COMMIT WITH PRIMARY KEY

AS SELECT po.id, d.*
FROM j purchaseorder po,
json_table (po.po_document, 'S$'
COLUMNS (

ORACLE’
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JSON{K

IN—T 4230 - F—LT 5B
json_value[ZTHERYH T,

json_valueMRETURNINGA]IZ&>T
RYBDEZIEET 5o

json_valueM/NRI[Z, T4I)LE3—¢&
Lo BR - BEE -ZEFEL,

‘fJiuﬁlJ(po num_vc)D JT&%E4HISON
715 L\ (po_document)(Zis jsonmME T
HHENEH,

T—2 11T ARFIZjson_valueH3IE
(INBDITNEBELTENDT, T

SNIERBITEHT %.%Oﬁllé
IN—T 43 FX—ZFHHFHRE

ORACLE’

MBH|EF—ELT-/\—T12a 1t

CREATE TABLE j_ purchaseorder partitioned
(id VARCHAR2 (32) NOT NULL PRIMARY KEY,
date loaded TIMESTAMP (6) WITH TIME ZONE,
po_document BLOB
CONSTRAINT ensure_ json part CHECK (po_document IS JSON),
po_num vc NUMBER GENERATED ALWAYS AS
()Json_value (po_document, 'S . PONumber'
LOB (po_document) STORE AS (CACHE)
PARTITION BY RANGE (po_num vc)
(PARTITION pl VALUES LESS THAN (1000),
PARTITION p2 VALUES LESS THAN (2000),
PARTITION p3 VALUES LESS THAN (3000)

RETURNING NUMBER)))

) ;

LRID/N—23> TIEFITS5—
ORA-14135: a LOB column cannot serve as a partitioning column
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PL/SQLFRIAAH T 72932 ELTDISONEZR %

* json_value, json_query, json object, json_array, json_existsH PL/SQLDE

LR B8 ELTHI AT E
c LITTDOXO75ED 1‘(~WE—C§%>

declare
is varchar2(4000);
begin
select json_query('{"doc":["a","b","c"]},'S.doc[0]" with wrapper) into js from dual;
dbms_output.put_line(js);

end: declare
/ js varchar2(4000);
begin

js := json_query('{"doc":["a","b","c"]}','S.doc[0]' with wrapper);
dbms_output.put_line(js);
end;

/

ORACLE’
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JSON_VALUE&ISON_TABLETD#FTLLNREY B 5t i @
* DATE, TIMESTAMP, TIMESTAMP with TIMEZONE AViE A0

- Bt DiEEHI

—json_value('{"t":"20160909"},'S.t' returning date error on error);

- Bl D& TE 1
—json_value('{"t":"20160909125900"}",'S.t' returning timestamp error on error);

o ALY —AFTEHFZI D15 TE 5l
—json_value('{"t":"20160909125900+0900"}','S.t' returning timestamp with time zone
error on error);

ORACLE’
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B 1—71')71(SQL*Plus, Data Pump, SQL*Loader)
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SQL*Plus
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SQL*Plus® FE %L Frikae

« AVUK-EXM)

128/ \A A F D HR—bk

E A Dinput bindingDH7R—k

SET MARKUPT®DCSVH 1D HR—k

SET FEEDBACK~NMONLY(TEHE A D &) DB

ORACLE’
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Ok -EXR)(1/3) %

$HERaTUR

* splpluslZaAY U FEREDEIT-REREEN B

— SET HIST[ORY] {ON | OFF | n}

« EXRNJHEEED FAIR(ON), {F1E(OFF), EIFITHDFETE (ON TIE 10017L755 )

CEIER(T 74U TIIES,
— HIST[ORY] [n RUN | EDIT | DEL[ELE]] | [CLEAR | LIST]

« EXR DO DFEIREIT(RUN). #RER(EDIT), HIFR(DELETE),

- EXR) D HIEAE(CLEAR)E—E R 7R(LIST),

« T IAIJLRIELIST,
— DEFINE _EDITOR = vi
CLEI T HITTAA—DIETE,

ORACLE’

>=11

>=11
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v k-ERXR)(2/3)
EDITESTHI

@ :
SQL> set history on

SQL> show history
historyldONTHY. BEELIE "100"TY,

SQL> history 4 edit

A

TTA3DEEE) '

@)
SQL> history

1 show history

2 show user

3 select count(*) from user tables;

4 select count(*) from user objects where
object type = 'TABLE';

select count(*) from user objects where
object type = 'TABLE';

~

~

~

history.buf 1L, 63C

REIZ1EM

Q/bL> history

1 show history

2 show user

3 select count(*) from user_ tables;

4 select count(*) from user objects where
object type = 'TABLE';

5 select count(*) from user objects where
object type = 'VIEW';

TTA3DET I

select count(*) from user objects where
object type = 'VIEW';

~

A

~

~

1wq

ORACLE
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v k-EXR)(3/3)
RUNSE{THI

@

BEEMN-DELT

SQL> history

1 show history

2 show user

3 select count(*) from user tables;

4 select count(*) from user objects where
object type = 'TABLE';

2 )

SQL> history 5 run

\ 4

COUNT (*)

5 select count(*) from user objects where
object type = 'VIEW';

<:§QEL> history

1 show history

2 show user

3 select count(*) from user tables;

4 select count(*) from user objects where
object type = 'TABLE';

* 5 select count(*) from user objects where
object_ type = 'VIEW';

A

_r
L FEEICT AR R HMF N

ORACLE’
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1287\ R R F D H 7R —
 SQL*PlusD & Al F & &L T30byteHr 5 128byte NL R Lasbyte |

/
DEFINE very very very long identifier support=supported
PROMPT &very very very long identifier support

c 12 2DFEER

SQL> PROMPT &very very very long identifier support
supported

c 12.1DFR

SQL> DEFINE very very very long identifier support=supported
SP2-0318: "very ..."TCHIFHEBTAMNEITEET (&RX 30),

ORACLE’
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ZE A Dinput binding® B 7Rk—k
* UTDEEICT,. EHADIEDEY ZTHEFEE

SQL> variable tmp var varchar2(10)=Smith; J/{ B FFIZSmithDEY YT ]
SQL> exec dbms output.put line(:tmp var);
Smith
PL/SQLTAL—U v RIEHE (25 s — =
/89 =N By BEEDIohnDEYEHT

SQL> variable tmp var varchar2(10{;ﬁ,¢§ﬁ::::////‘f//’

SQL> variable tmp wvar=John
SQL> exec dbms output.put line(:tmp var);
John

PL/SQLTAL—UYHRIEREIZSTETLEL =,

ORACLE’
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SET MARKUPTAOCSVE HDHHR—k

* SET MARKUP CSV ON [DELIMI[TER] character] [QUOTE {ON | OFF}]

— DELIMITERIZE TR YUY X FAEIETE

— QUOTEMON, OFFIZE>TXFIH IMNET T ILIA—R“ “)TERENS,
« XFFIATILIA— M EENDBBEESEZIRY—TF (D ELTH A EN S,

( Ay —1TDHIfEH IXheadingZ{ED
SQL> set heading on 774)ijjJ':(iSp00P&1E:)
SQL> set markup csv on delimiter , quote on Bt)] L)K?%”}”tb\ OT_F-;-%*EEE

SQL> spool session.csv
SQL> select * from v$session;

"SADDR","SID","SERIAL#", "AUDSID" , "PADDR", "USER#" , "USERNAME" , "COMMAND" , "OWNERID"
"TADDR" , "LOCKWAIT" , "STATUS" , "SERVER" , "SCHEMA#" , "SCHEMANAME" , "OSUSER" , "PROCESS" , "
MACHINE", "PORT" , "TERMINAL" , "PROGRAM" , "TYPE" , "SQL_ADDRESS","SQL_HASH VALUE","SQL
ID","SQL CHILD NUMBER","SQL EXEC_ START","SQL EXEC_ID","PREV_SQL ADDR","PREV_HASH
_VALUE", "PREV_SQL ID","PREV_CHILD NUMBER","PREV_EXEC_ START",b "PREV_EXEC_ID", "PLSQ
L_ENTRY_OBJECT_ID","PLSQL ENTRY SUBPROGRAM ID","PLSQL OBJECT_ ID","PLSQL SUBPROGR o

AM_ID","MODULE", "MODULE_HASH", "ACTION", "ACTION HASH", "CLIENT_ INFO",6"FIXED TABLE CSVHZ Et 0)) H:'. j]

SEQUENCE" , "ROW_WAIT_OBJ#","ROW_WAIT FILE#", "ROW _WAIT BLOCK#","ROW_WAIT ROW#", "TO

P_LEVEL CALL#","LOGON_TIME","LAST CALL ET","PDML_ENABLED", "FAILOVER TYPE", "FAILO
VER_METHOD

ORACLE’
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SET FEEDBACKANMDONLY(1THHE DA )DEN @

* SET FEED[BACK] {6 | n | ON | OFF | ONLY}
— ONLYASIBAN
—DI)—BFICITHDAERTRT S,

SQL> set feedback only
SQL> select * from vS$session;

49fTABRIRENZEL =,

SQL> show feedback
feedback ONLY
SQL>

ORACLE’
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Data Pump® E 7L 1 EE

c A UR—,B IV ITHRAR—bD Al 5| AL IE Y 5R

c J7AILBDEBRETHDEM

* TRANSPORT _DATAFILESTD J A LR A—FIEE DB
* REMAP_DIRECTORYA < 3> MiE N

ORACLE’



A R—rB LV TV RAR—ED i 51 IR 5R @

» expdpdB KU impdpDPARALLELIEE [CKY BT —H—- T 0L RIZLS
il 5| LI AT Hh NS,
— 122 AT —38 A F| LB D X R,

~AVR—r . ERBEDH A T IMIODVWTE. FHEDT—H—- TR TY
)7 VAL

impdp hr DIRECTORY=dpump dirl LOGFILE=parallel import.log
JOB_NAME=imp par3 DUMPFILE=par exp%U.dmp PARALLEL=3

expdp hr DIRECTORY=dpump dirl LOGFILE=parallel export.log
JOB_NAME=par4 job DUMPFILE=par exp%u.dmp PARALLEL=4

ORACLE’
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J7A1IVEDEBRZTEDIEM(1/2)

BEREH—%
BREH ERER
%U BEER . 01 099F THRF2XFITESHEZ . expdp, impdp N5 THEE Al AE,
%I, %L HE%, WUILIMDI9FETIEA, CE1H 52147483646 F THRIL=B D, 99KY KE=LN
EBHT, 999K Y REVNEAMTEHTEIME Z D, expdp, impdp A THEE AT 6,
%d, %D e, BITICEZH#45H, DD, 9OA7HTHMNIK. 07, expdpD H,
%m, %M %, AICEE#H S, MM, 9OA 7B THALIE. 09, expdpD H,
%y, %Y ER . FITEZHD D, YYYY, expdpDH,
%t, %T HEk. FARICEZDH S, YYYYMMDD, expdp®D

ORACLE’
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4

7ML B DERETEHDIENM(2/2)
BT E M

$ expdp dpuser/dpuser@localhost/dpdb DIRECTORY=dpump dirl LOGFILE=parallel export.log
JOB NAME=par4 job DUMPFILE=par exp%u-3%t.dmp PARALLEL=4

Export: Release 12.2.0.1.0 - Production on % 9H 23 14:36:47 2016
Copyright (c) 1982, 2016, Oracle and/or its affiliates. All rights reserved.

HERESL: Oracle Database 12c Enterprise Edition Release 12.2.0.1.0 - 64bit Production

"DPUSER"."PAR4 JOB"ZHEEILTLVET : dpuser/***x*****@localhost/dpdb DIRECTORY=dpump dirl

LOGFILE=parallel export.log JOB NAME=par4 job DUMPFILE=par exp%u-%t.dmp PARALLEL=4

ATV rEISCHEMA EXPORT/TABLE/TABLE DATADMIEH TH

[HEE ]

AT rEISCHEMA EXPORT/TABLE/TABLED LR TY

YAZ—FK"DPUSER"."PAR4 JOB"[FXIEEEIZA—K/FrO—FEhFELS

khkhkhkhkhkhkkhkkhkkhkkhkkhkkhkkhkhkhkhkhhhhhhhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkkhkhkhhkkhkhkhkhkhkhkkhhhhkhkhkhkhkhkhkhkhkhkhkhkkhkhkkhkkhkhkhkhkhkhkhxk

DPUSER.PAR4 JOBIZEREINTI=F T -T7MILIERDESY TT -
/home/oracle/testcase/0050 devtools/004 datapump/dpump dirl/par exp01-20160923.dmp
/home/oracle/testcase/0050 devtools/004 datapump/dpump dirl/par exp02-20160923.dmp
/home/oracle/testcase/0050 devtools/004 datapump/dpump dirl/par exp03-20160923.dmp
/home/oracle/testcase/0050 devtools/004 datapump/dpump dirl/par exp04-20160923.dmp

P37 "DPUSER"."PAR4 JOB"A'E 9H 23 14:37:19 2016 elapsed 0 00:00:30TCIEEICETLELE:
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TRANSPORT_DATAFILESTD J A JLEA—FIEE DB bu@

S RR—ET L R B E—FIZEDexpdp
expdp system/manager@localhost/dpdb DIRECTORY=dpump dirl LOGFILE=tbs export.log
JOB_NAME=tbs job DUMPFILE=tbs exp%u.dmp transport tablespaces=testtbs,users

MIBRIZT—AT7AMILDIAE—ZFKDLNS:
Datafiles required for transportable tablespace TESTTBS:
/u01/app/oracle/oradata/CDB122/3BE6D38BE543266FE053AD97B90AB2D7/datafile/o1_mf testtbs cwzjggdc_.dbf
Datafiles required for transportable tablespace USERS:
/u01/app/oracle/oradata/CDB122/3BE6D38BE543266FE053AD97B90AB2D7/datafile/o1_mf users_cwzj8oz6 .dbf
HOT

cp /u01/app/.../datafile/ol _mf_testtbs_cwzjggdc_.dbf /tmp/testtbs.dbf * &2 hME AT BE ]
cp /u0l/app/.../datafile/ol_mf users_cwzj80z6 .dbf /tmp/users.dbf /
RSy RK—2 T LR SBIE—RIZ & Bimpdp )z

impdp system/manager@localhost/dpdb DIRECTORY=dpump dirl LOGFILE=tbs imp.log
JOB NAME=tbs imp job DUMPFILE=tbs exp%u.dmp transport datafiles='/tmp/*.dbf'

ORACLE’
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REMAP_DIRECTORYA 7> 3> MiENN %

» CREATE TABLESPACE, CREATE LIBRARY, CREATE DIRECTORYZXR&EL T, &
BIDTALIR) - INREBEEHZ D,

» TALON)EZEE T HIEEDREMAP_DATAFILEZ U ED D
REMAP_DIRECTORYIZEZH#Z 5N B,

REMAP DATAFILE="“/u0l/app/oradata/CDBl/system.dbf’:’ /u02/app/oracle/oradata/CDB2/system.dbf’”
REMAP DATAFILE="“/u0l/app/oradata/CDBl/sysaux.dbf’:’/u02/app/oracle/oradata/CDB2/sysaux.dbf’”
REMAP DATAFILE="“/u0l/app/oradata/CDBl/users.dbf’:’/u02/app/oracle/oradata/CDB2/users.dbf’”

A

REMAP DIRECTORY="/u0l/app/oradata/CDB1l/’:’/u02/app/oracle/oradata/CDB2/’"”

ORACLE’
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SQL*Loader
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SQL*Loader®) F 75 FHége

* SDF_PREFIXA 7S a>®iEN

c IDRATLRF—FRDXFIH|ZKBHINTA—RIETE

* EMPTY_LOBDERY L \DIETE

c NI LDTI7HILED/NELEFE I HDEFAULTSA T3>
« —EIZFHEIT 5T 7+ ILMED

» RO AV 15O ENE I {2

ORACLE’
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SDF_PREFIXA 7S 3> MiEN
c EHUEN) TF—R DA IL(SDF) D EZIEET HA T3y

sqlldr userid=ldruser/ldruser@localhost/ldrpdb control=picts.ctl log=picts.log sdf prefix=lobdir/

T75A)T—3-T74()L

picts.ctl - A~ FA—)L-TF7 )L | Johny Quest, jgresume. txt,
| Speed Racer,srresume.txt,
LOAD DATA
INFILE 'sample.dat'’
T SOF_PREFIHH |
(name CHAR (20) , ‘ ‘|Zjl‘//5‘°')'7_'\\_9'77’f)lx I
ext fname  FILLER CHAR(40), ..
"RESUME" LOBFILE (ext_fname) TERMINATED By EoF) |« | tobdir/jqresume.txt
lobdir/srresume. txt

Copyright © 2016, Oracle and/or its affiliates. All rights reserved. | 90
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IJRTLR-F—RDXFHZKBDINTA—RIETE

e THRTLR-E—KTH ENCLOSED_BY, OPTIONALLY_ENCLOSED_BY,
TERMINATED BYDIEEN 1 XFEMBHXFHIZHi5E

sqlldr userid=ldruser/ldruser@localhost/ldrpdb table=simple value optionally enclosed by='<>'

simple value.dat
<>abc<>
<>def<>
<>ghi<>

LIRID/N—23> Tl
SQL*Loader-186: Invalid value for the OPTIONALLY _ENCLOSED BY parameter.
SQL*Loader-301: string for TERMINATED BY or ENCLOSED BY clause is longer than 1 bytes

Copyright © 2016, Oracle and/or its affiliates. All rights reserved. | 9 1
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EMPTY_LOBD EXY R \DIEE

* EMPTY_LOBS_ARE_NULL = { TRUE | FALSE }
—TRUEDIZES . ZDLOBENULLIZERE T B,

B A\ — L= set null ’'<NULL>’
o FALSEO)iﬁ M~ EMPTY_LOB()%LOB'“EXIEj—éO select * from t where cl
is null;
. — co c1
create table t options (empty lobs_are null=true) m _____________________
( load data 1 <NULL>
infile *
c0 varchar2(10),| | iruncote , —
<.:1 clob e e C1[ENULL
) fields terminated by ',' set null ’<NULL>’
( is not null;
CoO Cl
c0 char, m _____________________
cl char 1 <NULL>
) (_//
begindata CLIFIENULLIEAY, ZEXXF 7T
1/ ’ X O)-Gieﬁt‘i’<NULl_>’

ORACLE’
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NSLDTIHILED/NE L E I HDEFAULTS(1/3) @
b

» DEFAULTS={IGNORE | IGNORE_UNSUPPORTED EVALUATE_ONCE |
IGNORE_UNSUPPORTED EVALUATE_EVERY ROW | EVALUATE_ONCE |
EVALUATE_EVERY ROW!}

— IGNORE - B5 .M Default}g FE 1L ELR

— IGNORE_UNSUPPORTED_EVALUATE_ONCE - §}fi [ & & F D —[E], Y7/R—r SN TL VAL \Default}g FE &
A,

— IGNORE_UNSUPPORTED_EVALUATE_EVERY_ROW - il (X &E1T. R—F SN TUL VL \Default}iE E [
i

— EVALUATE_ONCE -5l [($ B #) D —[E], H7R—bSN TLVEL DefaultiEEEHE T Do V—TVRAD
BEER<T 74 ILES

— EVALUATE_EVERY_ROW - sHfl (X B 1T, HR—bSNTLVEL DefaultiE EZHET 5. V—T 2V AD
BEIETIHILE,

ORACLE’
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NS LDTIHILED TR NEZEE I SHDEFAULTS(2/3)
£ 1745

create sequence test s;
create table test

defaults=ignore

(

load data

DEFAULT EXPRESSION CACHE 1000
infile *

append

into table test

fields terminated by ',’
trailing nullcols

(

Copyright © 2016, Oracle and/or its affiliates. All rights reserved. |




NSLDTIHILEDF/NE L E I HDEFAULTS(3/3) @
—EIZFHET 5T 74 L MED

* DEFAULT EXPRESSION CACHE n
—a>kA—JL-TJ7AI)LIZER R
* AT LDDEFAULTIREMN Y — T Y RAEZATZIGE . S AL Ik /AR -A—F
MO R LaF)L-A—FK&YELL S,
* DEFAULTIE D ETfiZ —EIZIT OB EIEE T 5. T 74 /LR 100,
— EVALUATE_EVERY_ROW®D 5 & D HH 3 (EVALUATE_ONCE Tld & #I M 1 FE L A 5F{i
LA LN =8),

s Ty ARV —TUATRFENST=H . O—FTERNGELNE, TD
V=T RITEBEFASNIELY,

ORACLE’




& D By 151 D FNAF il 12

* DIRECT_PATH_LOCK_WAIT = { TRUE | FALSE }
— AR INRFET—RADA T3>
—TRUE - RO AVIMEIF TEDE TsqlldriIFFHET 5,

—FALSE - O VIR ITE 1 EATERYRY . &xK30EIETL., &HRAIICERTFIC
G5B9 % & ORA-54 resource busy and acquire with NOWAIT specified or timeout
expired 1R 9,

$ sqlldr ldruser/ldruser@localhost/ldrpdb test.ctl direct=true direct path lock wait=false

SQL*Loader: Release 12.2.0.1.0 - Production on Fri Sep 23 17:27:55 2016
Copyright (c) 1982, 2016, Oracle and/or its affiliates. All rights reserved.

Path used: Direct

SQL*Loader-951: Error calling once/load initialization

ORA-00604: error occurred at recursive SQL level 1

ORA-00054: resource busy and acquire with NOWAIT specified or timeout expired

ORACLE’
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B SJo—/N\)t—3>-HR—k

ORACLE’
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Ja—nN\)tE—23a - R—bD X HHEE
° b%A'ﬁ@ﬂﬁéuL&-‘%#‘*
BEEIERDOTI4ILE
ﬂE\AllLE- DFEAIZH=->T

4f

I

ORACLE’

Copyright © 2016, Oracle and/or its affiliates. All rights reserved. | 10 1



Hho LBDEEIEFIETE

7 TH
—_ e
¢ CO LLATE jl:U ‘h CJ: é *E = order by k orderbyk b  orderbyk_j
- (NLS_COMP=
> ANSI,
H 2|: T 1§ P, ) ‘j: NLS_SORT=JA
o BI NARY PANESE_M)
AL32UTF8 JAPANSE_M AL32UTF8® JAPANESE_M
_ JAPANESE M iy
= =
—JAPANESE_M_CI (RK3CF/INXFHELR)
o USI N G_N LS_CO M P (T 7T)l/ I\) JA16SJIS JAPANESE_M JAPANESE_M JAPANESE_M
create table ling test
(oid number,
k varchar2 (80) ,
k b varchar2 (80) collate binary, JA16EUC JAPANESE_M  JAPANESE_M  JAPANESE M
k_j varchar2 (80) collate japanese m

) ;

ORACLE’
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BEIEFROTI74ILE

« REFTOTIAHILMNERE
— CREATE TABLE <TABLE_ NAME> (.....) DEFAULT COLLATION collation _name ;
— ALTER TABLE <TABLE_ NAME> DEFAULT COLLATION collation _name ;

c AX—THFTOTIAHILMERE
— CREATE USER <USERNAME> .... DEFAULT COLLATION collation_name;
— ALTER USER <USERNAME> .... DEFAULT COLLATION collation name;

c LIV B DT IAILMEE
— ALTER SESSION SET DEFAULT _COLLATION=collation _name;
~AX—TEMADTIAIMMEEZTEZTHZ S,
— ALTER SESSION SET DEFAULT_COLLATION=NONE; - #ZBF

ORACLE’
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BREIEFOERIZET=2T

« MAX_STRING_SIZE = EXTENDED
—VARCHAR2 D X F#HIFBZ 40000 532KIZEETHALENRHYET,

— MAX_STRING_SIZEIXPDBEHIDEZTE TI M. COBE—HL TWLWSEHY,

« BiFoTLWSLE” ORA-14694: database must in UPGRADE mode to begin MAX_STRING_SIZE
migration“&LT. PDBMA—T L%,

* COMPATIBLE >=12.2
— 1225 DETHERELL D T COMPATIBLE/STA—A2ZF 122U LIZT ANERHYET,

MAX_STRING SIZE(D % 58 F||E{51(CDB L PDB % M 3 Ji)

> alter system set max_string_size = extended scope=spfile;
> shutdown immediate

> startup upgrade

> @7?/rdbms/admin/utl32k.sql

> shutdown immediate

> startup

ORACLE’
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B SQL & PL/SQL: BN
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SQLEPL/SQLD Frikre BN

« JTZILIEEDMDHYIZEREIPL/SQLI 15 7E Al RBE

- IO SLEFHDOTIERTIRE

> deprecate 754 <YM i1B N

* PL/SQLT D A{E A RIBELE! DDBMS_SQLTD /NI
« CASTRENEF DT 74 ILMEIETE

» VALIDATE_ CONVERSIONZ 749332 M BN

* LISTAGG 773> MDHEREHL R

s FLWOLWa—F-Hh/Lyd - y— )L DR

* PL/Scope D #i5k

ORACLE’
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JTZILEEED MO YIZFFAIPL/SQL ZE
Y5 7€ Rl RE(1/2)
BT EDEE

One Part ID varchar2 (ORA MAX NAME LEN + 2);

Two Part ID varchar2(2 * (ORA MAX NAME LEN + 2) + 1);
begin

One Part ID :

Two Part ID :

’”"My Table”’;
"My Schema”’ || ’'.’ || One Part ID;

« —HRIC, RETZEDEANFZRFT H5ZE 2EL TVARCHAR2(30),
VARCHAR2(32)ZTEET H_Eh B D,

c 2SR FREI 128/ N\ M MRS 1=,

E DR

c TFSILDRHYIZEER7EPL/SQLRZEZ A LDITHST-D T, &L
TEMEKXZTELNELELD,

ORACLE’
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'@‘;ﬂ%)%‘é‘ﬁ@b\b UIZERBIPL/SQLE A

:]:EI A H HE(Z/Z)

EBmEht=974247F

« LITDEC R A A] BE /( S

declare PLS-00491: numeric literal required

l constant number := 80;
s varchar2(l) ;

begin

« 4734 JDBMS_ID, DBMS_QUOTED_IDM F|

declare
table name dbms 1id; —-- varchar2 (ora max name len)
qtable name dbms quoted id; -- varchar2(ora max name len + 2)

begin

ORACLE’
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$FIOS LEROT IR HR(L/2)

ACCESSIBLE BY[Z & 2 il 1
c INYT—UERRERIZT . DRSS LDRITAMMN) ANEE

create or replace package p auth definer

is
function a return varchar2 deterministic accessible by (x);

procedure b;
end;

s JA—U a5 OEHL

create or replace package body gq
is

procedure a 1is

begin

dbms output.put line(p.a()):

end; . _
AN LB 5 —F A - PLS-00904: insufficient privilege to access object A

end g’
\
Copyright © 2016, Oracle and/or its affiliates. All rights reserved. |
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SO0 SLBROTIEREIE(2/2)
121 TODIN\YTr—D B DT AR

O NS — ) W —

c INYT—DEREBICT. 70T S LDRITAM N ANERE
create or replace package p auth definer

accessible by (x)
is

function a return varchar2 deterministic;

procedure b;
end;

s JA—U a5 OEHL

create or replace package body q
is
procedure a is
begin
dbms output.put line(p.a());
B

end;
' AN LB TS —F 4 - PLS-00904: insufficient privilege to access object P ]
Copyright © 2016, Oracle and/or its affiliates. All rights reserved. | 1 14



deprecate 7247 <Y M1ENN(1/2)
aAVNAIIVEDESE

create or replace procedure p authid definer 1is

pragma deprecate(p, 'p is deprecated. You must use p2 instead.');
begin

dbms_ output.put line('p');

end p; —~

— e

[ AN ILEFEEFAE - PLW-06019: entity P is deprecated ]

create or replace procedure q authid definer 1is
begin

p();

dbms output.put line('q');

end qf T—S——

\ 
ORACLE

AN )LFFEE A PLW-06020: reference to a deprecated entity: P declared in
unit P[1,11]. pis deprecated. You must use p2 instead.
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deprecate 7 5% < MiEH0(2/2) @
EITROEE

s HEETLAVNAIEDE S - RITRFICESIIH DSNEN,

SQL> set serveroutput on
SQL> exec q

P
2

PL/SQL procedure successfully completed.

cZEEDHALARILDERTE

exec dbms warning.set warning setting string ('ENABLE:INFORMATIONAL', 'SESSION') ;

ORACLE’
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PL/SQLT D A A Al HE7# 2L D DBMS_SQLT D
N (1/3)

BOOLEAN® BN
* BOOLEAND/NA K - sk s -MEHL

dbms sql.bind variable (¢ in number (38) , name in varchar2, value in boolean) ;

s RDTAL—O v NERSNTLS

procedure p(i in boolean) is...

* LT OIEHLAATEE

x constant boolean not null := true;
begin
DBMS Sql.Parse (Cur, 'call p(:b)', DBMS Sql.Native);
DBMS Sql.Bind Variable (Cur, 'b', x);
Dummy := DBMS Sql.Execute (Cur) ;
DBMS Sql.Close_Cursor (Cur) ;

ORACLE’
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PL/SQLT D A A Al HE7F 2L D DBMS_SQLT D
N (2/3)

DBMS_SQL.BIND_VARIABLE_PKG® BN
 LO—FED/INAUK - FAERSINT=FEHL

dbms sql.bind variable pkg(c in number (38) , name in varchar2,
value in <datatype>) ;

_——
- p

RECORD
VARRAY
NESTED TABLE
INDEX BY PLS_INTEGER TABLE
INDEX BY BINARY_ INTEGER TABLE
(VARARY, NESTED TABLE[&dbms_sql.bind_variablelZ# 3)

ORACLE’
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PL/SQLT D 7+ FA Rl AE7# E2 D DBMS_SQLT M
INA R (3/3)

RECORDE{ D /N1 > <5l

c ROTOL—YMNEZRINTULNS

package Pkg authid Definer is
type r is record(a integer, b integer) ;

procedure p(i in r);
end Pkg;

* LT OIEHLAATEE

x Pkg.r;
begin

x.a :=17;

Xx.b := 42;

DBMS Sql.Parse (Cur, 'call Pkg.p(:b)', DBMS Sql.Native);
DBMS Sql.Bind Variable Pkg(Cur, 'b', x);

Dummy := DBMS Sql.Execute (Cur) ;

DBMS Sql.Close_ Cursor (Cur) ;

ORACLE
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CASTRERBF DT 74 ILMEIERE (1/2) @
b

« IBANE M T-DEFAULTIEE

CAST ({ expr | MULTISET (subquery) } AS type name [ DEFAULT return value ON
CONVERSION ERROR ] [, fmt [, 'nlsparam' ] ])

s CASTERIZFED 703V IZHEM
—TO_BINARY_DOUBLE, TO_BINARY_FLOAT, TO_DATE, TO_DSINTERVAL, TO_NUMBER,
TO_TIMESTAMP, TO_TIMESTAMP_TZ, TO_YMINTERVAL

* TO DATETIZLLF

TO DATE (char [ DEFAULT return value ON CONVERSION ERROR ] [, fmt [,
'nlsparam' ] ])

ORACLE’
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CASTEREABEF DT 74 )L MEIEFE (2/2)

1741

« ‘N/ANIENUMBERIZEH TELND  « TS5—AEAEL=H., 20008181
T.0%1RT, HFRI1IRZIRY,

SELECT CAST('1999-12-01 11:00:00 +9:00’
AS TIMESTAMP WITH TIME ZONE
DEFAULT '2000-01-01 01:00:00 +9:00"

SELECT CAST('N/A'

AS NUMBER
DEFAULT '0' ON CONVERSION ERROR) AS V LRSS R, R
. 'YYYY-MM-DD HH:MI:SS TZH:TZM',
N 'NLS_DATE LANGUAGE = American') AS V
FROM DUAL;
v
0 v

01-DEC-99 11.00.00.000000000 AM +09:00

ORACLE’
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VALIDATE_CONVERSIONZ 74 3> DB

« CAST - BRI R IN T HhVEEFR T D

— BINIE T, KRERIFO, exprDEREFFEENANULLD G E 1E 1, exprD FHERFICTS—NFEEL-EE L.
I5—%IRY,

— ZHASE(XBINARY_DOUBLE, BINARY_FLOAT, DATE, INTERVAL DAY TO SECOND, INTERVAL YEAR TO
MONTH, NUMBER, TIMESTAMP, TIMESTAMP WITH TIME ZONE, TIMESTAMP WITH LOCAL TIME ZONE

VALIDATE CONVERSION (expr AS type name [, fmt [, 'nlsparam' ] ])

* DATENMD ZH D #2451

SELECT VALIDATE CONVERSION('July 20, 1969, 20:18' AS DATE
HH24:MI', 'NLS DATE LANGUAGE = American') FROM DUAL;

, 'Month dd, YYYY,

ORACLE’
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LISTAGG 77> 3> MHEEEYL IR (1/2)
OVERFLOWA D E 3%

OVERFLOWA] DB

A ON | OVERFLOW {4 ERROR .

WITH
™ H COUNT —
I-O-)Gru nmﬁun-indicamm WITHOUT _1
~ 3 e /

ON -;| OVERFLOW -;| TRUNCATE

A—nN—on—3 3K

— MAX_STRING_SIZE=EXTENDEDTI&. VARCHAR2, RAWEH(232767/ 81k

— MAX_STRING_SIZE=STANDARD T[&. VARCHAR2/AY4000/ N1 . RAWI[Z2000/ N1

— ON OVERFLOW ERRORT X F BB D15 E"” ORA-01489: result of string concatenation is too long”

Trucation-indicator(Z b T — bR ELZIBIZEKEIZAMT HAXFESH, T 7HILEE"..7,
WITH COUNTTC., bS5 —hEN-IBB#MD R T, WITHOUT COUNTTIERRLEL T 74HILMER T,

ORACLE’
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LISTAGG 77> 3> MEEEYL IR (2/2)
LISTAGG 7> 73a> DETHI

* ALL_OBJECTS/HMSOBJECT_NAMED ) ARZEERY Y,
MAX STRING SIZE=STANDARDTC. 40003 FM LR

select listagg(object name on overflow truncate '...' with count) within group
(order by object name) as L from all objects;

.xdk_version 12.2.0.1.0 productionABSPATHABSPATHACCESSION NUMBER ORD IMG TACQUIS
ITION DATETIME ORD IMG TACQUISITION DATE ORD IMG TACQUISITION NUMBER ORD IMG TAC
[PHE]

D VIEWSALL AW OBJALL AW OBJALL AW PROPALL AW PROPALL AW PROP NAMEALL AW PROP NAMEALL
_AW_PSALL AW PSALL BASE TABLE MVIEWSALL BASE TABLE MVIEWSALL CAPTUREALL CAPTUREALL C
APTURE_EXTRA ATTRIBUTESALL CAPTURE EXTRA ATTRIBUTESALL CAPTURE PARAMETERSALL CAPTURE
_PARAMETERSALL CAPTURE PREPARED DATABASEALL CAPTURE PREPARED DATABASEALL CAPTURE PRE

PARED SCHEMAS. .. (56116)

ORACLE
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FLa—k-h/\Lyd -U—ILDIEH(1/2) @

DBMS_PLSQL_CODE_COVERAGE/\w/r— MiBHN

- DBMS_PLSQL_CODE_COVERAGE/\w/ r—<»

— CREATE_COVERAGE_TABLES - O—FK - H/N\LY P ERTFTHRETIER
* DBMSPCC_RUNS, DBMSPCC_UNITS, DBMSPCC_BLOCKS

—START_COVERAGE - A—F-h/ALwP D GEIA
—STOP_COVERAGE - A—K-A/\Ly P OREFEL
—{FLVAILDBMS_PROFILERIZEERU (=2 LN TAH—T U R - T—RIIx R ELELY)

ORACLE’
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HFLWVaO—K-h/\Lyd-Y—)LDIRE(2/2)

:—

R-A Ly DINEH

dbms plsql code coverage.start coverage('test run');
exec coverage test(101);
exec dbms plsql code coverage.stop coverage;

: procedure coverage test

(ncreate in number)

: is

end coverage test;

: begin
if (n > 100) then
dbms output.put line('big number ' || to_char(n));
else
dbms_ output.put line('small number ' || to_char(n));
end if;

ORACLE

4 ) ;:
BIMA01EDTEHTEMEST | |3
=M. 8ITHIFZEITINGLY, 4
\_ 5:
K 6:
[ BLOCK=27SLINE=6GCOVERED | | o
HV1(3E9T). BLOCK=3ASLINE=8 =
TCOVERED=0(k3£1T) 10:
SeNSPCC BToT——
RUN_ID OBJECT_ID
23 73892
23 73892
23 73892

BLOCK LINE COL
1 1 1
2 6 6
3 8 6

COVERED NOT FEASIBLE

1 0
1 0
0 0
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PL/Scope D HL5&(1/2) @
EBMESh-#eE

PL/SQLA=w DA /A ILEFIZ, BRIFDBEIRIZMA T, FUOHINDS
BB LUESQLOIEHREZIET 5,

— USER_STATEMENTS, ALL_STATEMENTS, DBA_STATEMENTS
— ALTER SESSION SET PLSCOPE_SETTINGS = ‘IDENTIFIERS:ALL, STATEMENTS:ALL;

ORACLE’
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PL/ScopeMDYL5R(2/2)
PL/ScopelZ&k5SQLX D IEHULE

alter session set PLSCOPE SETTINGS = ‘IDENTIFIERS:ALL, STATEMENTS:ALL’;
alter procedure plscope test compile;

‘ PL/ScopeMEXTFEZITLN, A /NAILEELT

54T B I3 88rISQL D T, &L
-EHRZST . 61TH (XEIRISQL
HDTEHLUAEDH

procedure plscope test
is
n number;

select count(*) into n from all objects;
execute immediate 'select * from dual’;

1
2
3
4 begin
5
6
7 end plscope test;

select type, object name, object type, line, sql_id, text from user stat

TYPE OBJECT NAME OBJECT TYPE LINE SQL ID TEXT
EXECUTE IMMEDIATE PLSCOPE TEST PROCEDURE 6
SELECT PLSCOPE_TEST PROCEDURE 5 dr2v8xdg4w2ag SELECT COUNT (*) FROM ALL OBJECTS

ORACLE
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B java & IDBC
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Java&IDBCH R— D E 5 H ik aE

» JDK 8 &£JDBC 4.2 DH7R—F

2E /—F DR} (Deprioritization)

* IDBCRSA/NIZKBFANA R FDHR—k

« XAT—R)—XTDApplication Continuity®d H71R—k
* JDBC Think SA/\NTORYLT— - T—R T3

* SCN (System Change Number) Y4 X D#i K

* ALTER SESSIONTDH—E XY EZ

ol

ORACLE’
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JDK 8 £IDBC 4.2 MY HR—k

* %large% Ay EEMIE N
— BEH TG E D int(Integer. MAX_VALUE = 2147483647)IZIRELLZLME S IZFE A

» executelargeBatch(), executelLargeUpdate(), getLargeMaxRows(), getLargeUpdateCount(),
setLargeMaxRows()

* java.sql.Statement| 2B/

» setObject, updateObject, registerOutParameter A~y M SQLType/\5
A—B—IETE
—HEEK int THELTWW=AT O/ REFT HNTLDEZESQLTypel ZTHETE
 fE€3E: void setObject(int parameterindex, java.lang.Object x, int targetSqlType) throws SQLException

- 1B/10: void setObject(int parameterindex, java.lang.Object x, SQLType targetSqlType) throws
SQLException

ORACLE’
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fEE /— D R4S} (Deprioritization)

« ADDRESS LISTICIEFELI=/—F~ADESHE  wrusEOH
l SR UT=FR . RE| D EREE LB LT

Fad)*ﬁ"fn%ntﬂf&b\ jdbc:oracle:thin:@
(DESCRIPTION=
e RTLTOINT 4 (ADDRESS_LIST=
oracle.net.DOWN HOSTS TIMEOUT #Z:@ (ADDRESS=(PROTOCOL=tcp)(HOST=A)(PORT=1521))
3 (ADDRESS=(PROTOCOL=tcp)(HOST=B)(PORT=1521))
ld., Fr=ae ﬂ%tfd‘é (ADDRESS=(PROTOCOL=tcp)(HOST=C)(PORT=1521))
« TIAILMEIX105, ETE (XFVEAL, )

(CONNECT_DATA=(SERVICE_ NAME=jpdb122))

« IRAFADFERRICKE T DL, BIZDEA )
L) oracle.net.DOWN_HOSTS_TIMEOUT
MNEEIBT HE T, AlITERIEXLELY,

* TCP/IPLRILDEHGES, H—E X 4.
A—HZGEDRIRBILT R,

ORACLE’
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JDB§|~7'f/ \[Z J:%JFAN(Fast Application Notification)
AR DY R—

o oracle.simplefan.FanUpEventListener'f‘/9—7I—Z0)5E7J[I
— handleEvent|ZNodeUpEvent, ServiceUpEventhV1E 0,

* IDBCRSA/N\NBEATHOFANAAR DY R—
— UCP, Oracle Web LogicZ{#E AL TL\SIFEIEAE,
—H—K/N—T /DRI 3>-T—)LIZTRACO = v FHEIZ Xt IS Al BE

— FHE{ELE T, a3 -T—)LEITSafe Drain APIZ{E AL T, &&= F
L5 EMTE SRR (Draining-Point)Z €& 9 5, RACHEID B —E R{Z 1k [ Draining-
Point& THF 2,

— JEFHEZE IEIZ DUV TIXApplication ContinuityD F| B & #& 519 % — Application
Continuity[Z DLV TH12.2M5IDBCR A /NBE{KTHR—

ORACLE’
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XAT—%3)— X T®DApplication Continuity®D HHR—k @

» javax.sql.XADataSource T Application Continuity®d H7=R—k
— javax.sql.DataSource &R BRIZENE,
c O—AIL- b2 YOV (ZRE
— XAResourcelZ&kBAN I HF UL 3 Tl FBFIZACIZFTARAIT—T )L,

ORACLE’
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IDBC ThinkSA/I\NTORYNT—H - T—R[E 45

» Advanced Network Compression@MJDBC Think 54 /\TD %t i
— B Advanced Compression4 73>

— Advanced Network Compression|Z D ULNTWPZEHE

http://www.oracle.com/technetwork/database/enterprise-
edition/advancednetworkcompression-2141325.pdf

- T O/NATAICTIERE

—"oracle.net.networkCompression" % "on" &$8 7 (= SQLNET.COMPRESSION)

— “oracle.net.networkCompressionThreshold” (A T3 5% (=
SQLNET.COMPRESSION_THRESHOLD)

— COMPRESSION_LEVELS IZ high FRE

ORACLE
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http://www.oracle.com/technetwork/database/enterprise-edition/advancednetworkcompression-2141325.pdf
http://www.oracle.com/technetwork/database/enterprise-edition/advancednetworkcompression-2141325.pdf
http://www.oracle.com/technetwork/database/enterprise-edition/advancednetworkcompression-2141325.pdf
http://www.oracle.com/technetwork/database/enterprise-edition/advancednetworkcompression-2141325.pdf
http://www.oracle.com/technetwork/database/enterprise-edition/advancednetworkcompression-2141325.pdf
http://www.oracle.com/technetwork/database/enterprise-edition/advancednetworkcompression-2141325.pdf

SCN (System Change Number) 34 X D #5 K @

* 12.1F TODIDBCR A /\DKRISCND YA X[L6/ 1+

e 122D 5I1E8/ N MMZH A X H LK
—FYZLDNSF a3 B EEIZHE ST -,

ORACLE’
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ALTER SESSIONTDH—E XYJYE Z %

¢ 12.2DV5”ALTER SESSION” (&Y ar T+ EH—E XDV E Z A A RE
— 15']: ALTER SESSION SET CONTAINER =JPDB122 SERVICE =JPDB122 P;

c 12.1FTIFLLTFODIS—
— ORA-02248: ALTER SESSIOND A T 3 U HNEZHITT,

ORACLE’
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)7L A
=TIl FXxa Atk

* SQLEEE!) J7L 2R, 12¢1)1)—XR2 (12.2)
http://docs.oracle.com/cd/E82638 01/SQLRF/toc.htm

* PL/SQLEFE) 7LV X, 12¢)1)—R2 (12.2)
http://docs.oracle.com/cd/E82638 01/LNPLS/toc.htm

* JSON Developer's Guide, 12c Release 2 (12.2)
http://docs.oracle.com/cd/E82638 01/ADJSN/toc.htm

* SQL*Plus1—H —XHALE LV IT7L U X, 12¢)1)—R2 (12.2)

http://docs.oracle.com/cd/E82638 01/SQPUG/toc.htm

ORACLE
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)7L 2R
L=aT7IL-FXxa it iz

c A—T41)T4,12c')1)—R2(12.2)
http://docs.oracle.com/cd/E82638 01/SUTIL/toc.htm

* Globalization Support Guide, 12c Release 2 (12.2)
http://docs.oracle.com/cd/E82638 01/NLSPG/toc.htm

* JDBC Developer's Guide, 12c Release 2 (12.2)
http://docs.oracle.com/cd/E82638 01/JJDBC/toc.htm

ORACLE
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Safe Harbor Statement

The preceding is intended to outline our general product direction. It is intended for
information purposes only, and may not be incorporated into any contract. It is not a
commitment to deliver any material, code, or functionality, and should not be relied upon
in making purchasing decisions. The development, release, and timing of any features or
functionality described for Oracle’s products remains at the sole discretion of Oracle.
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